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The Application of Tissue Clearing Technology in Experimental Course of
Plant Anatomy and Plant Developmental Biology

LI Guichen, LIU Bing, YANG Zeyun, SUN Shuangli, MEN Shuzhen*
(Department of Plant Biology and Ecology, College of Life Sciences, Nankai University, Tianjin 300071, China)

Abstract Whole-mount tissue clearing and tissue section are useful techniques in plant anatomical and
developmental researches. This paper designed an experimental course for undergraduate students to understand
the developmental processes of plant lateral root, ovule (especially the embryo sac) and embryo. In this experi-
ment, Arabidopsis seedlings, flower buds and seeds at different developmental stages were fixed, depigmented,
and cleared. Then the cleared samples were observed under a microscope to identify lateral root, ovule and em-
bryo at different developmental stages. After the root was cleared, eight developmental stages of the lateral root
primordium from the formation of short initial cells to the emergence of the lateral root could be clearly observed

under the microscope. After the ovules at sequential developmental stages were cleared, the megaspore mother
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cell, functional megaspore (FG1 stage) and embryo sacs at FG2 to FG7 stages could be clearly observed under the

microscope. After the seeds at sequential developmental stages were cleared, embryos at the 1-cell stage, 8-cell

stage, globular stage, heart stage, torpedo stage, bent stage and mature stage could be clearly observed under the

microscope. This course will enable students to have a more systematic understanding of the lateral root, ovule and

embryonic developmental processes of Arabidopsis and other dicotyledonous plants. This experiment is also suit-

able for other small-sized dicotyledonous plants.
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A: U; B: IWY; C: ILY; D: IVI; E: VI F: VI G: VI . i ZRHE S MIARECA6R 17, 7 Sk dm Bk .
A: Istage; B: Il stage; C: Il stage; D: IV stage; E: V stage; F: VI stage; G: VIII stage. Dashed box indicates the location of lateral root primordium, and

arrow head indicates cell wall.
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Fig.1 Lateral root development in Arabidopsis
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e A%; EN: BRAARAZ; PN: BAZ; AN: SORA0ARZ; CN: A Je 4l %

N: 4% SN:

A: MMC; B: FG1 stage; C: FG2 stage; D: FG4 stage; E: FGS stage; F: FG7 stage. MMCN: megaspore mother cell nuclei; FMN: functional megaspore
cell nuclei; N: cell nuclei; SN: synergid cell nuclei; EN: egg cell nuclei; PN: polar nuclei; AN: antipodal cell nuclei; CN: central cell nuclei.
E2 BEFTHSE AL EIiE
Fig.2 Female gametophyte development in Arabidopsis

» 9 \ \ \ Y : ;
A: L2 f; B: 440 E39; C: 840 D: 1620 HH; E: 3240 A dH; F: BRALHA.
A: 1-cell stage; B: 4-cell stage; C: 8-cell stage; D: 16-cell stage; E: 32-cell stage; F: globular stage.
E3 #ETAE RN

Fig.3 The Arabidopsis embryos at early developmental stages
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A: transition stage; B: heart stage; C: torpedo stage; D: bent stage; E: mature stage.
E4 BETAERERNER
Fig.4 The Arabidopsis embryos at late developmental stages
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